Glutamate transporter variants reduce glutamate uptake in Alzheimer's disease.
A characteristic of Alzheimer's disease (AD) is that neuron populations in the temporal, frontal, and parietal cortices are selectively vulnerable. Several neurotransmitters have been proposed to play roles in neural destruction as AD progresses, including glutamate. Failure to clear the synaptic cleft of glutamate can overstimulate postsynaptic glutamate receptors, promoting neuronal death. Excitatory amino acid transporter 2 (EAAT2), which is concentrated in perisynaptic astrocytes, performs 90% of glutamate uptake in mammalian central nervous system. Alternative splicing of EAAT2 mRNA could regulate glutamate transport in normal and disease states. We report disease- and pathology-specific variations in EAAT2 splice variant expression in AD brain obtained at autopsy. While wild type EAAT2 showed a global reduction in expression, brain regions susceptible to neuronal loss demonstrated greater expression of transcripts that reduced glutamate transport in an in vitro assay. Functional splice variant EAAT2b showed no significant variation with disease state. These results have implications for the treatment of AD as modulators of EAAT2 splicing and/or glutamate uptake would augment current therapies aimed at blocking glutamate receptors.